High-performance Sr 0.6 K 0.4 Fe 2 As 2 (Sr-122) tapes have been successfully 
measurements in combination with scanning electron microscopy (SEM) observations. We also measured the distribution of local grain orientation and misorientation angles by electron backscatter diffraction (EBSD) technique. The flux pinning and GBs are analyzed by transmission electron microscopy (TEM) method to clarify how the high transport J c is achieved in iron-based superconductors.
Results
The bulk XRD patterns for the hot-pressed Sr-122 samples with different HP temperatures are shown in Fig. 1 . For comparison, the data for randomly orientated powder is also included. It can be seen that all tape samples exhibit a well developed Sr-122 phase, with a small amount of AgSrAs phase. On the other hand, compared with randomly orientated powder, the relative intensity of the (00l) peaks with respect to that of the (103) peak is strongly enhanced for our HP samples. The strong c-axis orientation of Sr-122 grains is achieved after hot pressing. Fig. 2 exhibits the temperature dependence of the resistivity for HP tapes. Similar high onset temperature T c ~36.2 K and small transition width ~0.7 K are observed for all Sr-122 samples. In addition, the electrical resistivity curves display the characteristic temperature dependence of 122-type pnictides with a high ratio of room-temperature and normal-sate resistivity [15] [16] [17] . The resistivity measurement demonstrates good quality of our HP tapes, which encourages a further detailed investigation on transport J c -B
properties and microstructure. re-crystallization reaction, which introduces better grain connectivity, is believed to be responsible for this 19, 20 . In contrast, there is a decrease of the RRR for HP925 tapes, which may be ascribed to more large structure defects 23 . Thirdly, the core density is an important factor affecting the transport J c of iron-pnictide wires and tapes.
Researchers usually use Vickers hardness as an indication of the core density 11, 13 . Therefore, Vickers micro-hardness measurement was carried out for HP Sr-122 tapes to investigate the change of core density and the result is shown in Fig. 4 
(d). The Hv
value for HP850 tape samples is around 156.2, which is much larger than that of the flat-rolled Sr-122 tapes 11 . The high core density ensures large electrical pathway chain in polycrystalline bulk. However, the Hv values for all hot-pressed tapes are almost the same around 154.0 in spite of HP temperature, suggesting that the core density seems to be saturated within the experimental conditions. Thus, it can be implied that the hot pressing can densify the Sr-122 phase, but the core density is not further enhanced by increasing HP temperature. In this work, the HP temperature has obvious effect on c-axis texture and resistivity, but little on the core density. Lastly, we show the HP-temperature dependence of the transport J c at 10 T and 4.2 K in Fig. 4 (a). The variation tendency of J c values is qualitatively similar to those of F and RRR values.
Compared to HP850 tapes, we may conclude that the J c increase for HP900 tapes is mainly attributed to higher degree of c-axis texture and enhanced grain connectivity.
In are detected for both samples. It is found that the fraction of misorientation angles between 2-10 o for HP900 tapes (~26.2%) is larger than that of HP850 tapes (~23.3%).
The large fraction of small misorientation angles is an important factor to improve superconducting properties of HP900 samples.
To clarify how the high transport J c is achieved in our pressed Sr-122 tapes, the center section of superconducting core was submitted to transmission electron microscopy (TEM) examination. As exhibited in Fig. 7(a) , the TEM observation confirms clean and well-connected GBs in a polycrystalline bulk. The high-resolution TEM (HRTEM) images reveal many small misorientaion angles, as shown by a typical GB in Fig. 7(b) . Previous results demonstrated that the elements of superconducting phase homogeneously distributed throughout the superconducting core of Sr-122 tapes 11, 12 . Here, we further studied the changes of chemical composition between various grains. Firstly, the HP900 tapes have the extremely high texture parameter F of ~0.58. The value is much larger than those of HP850 and HP875 tapes. This value is also higher than those of previous hot-pressed Sr-122 and cold-pressed Ba-122 tapes [11] [12] [13] . The strong c-axis texture guarantees the large proportion of the low-angle GBs. It is reported that the transport J c will not suffer much depression when it run across GBs with small misoriention angles < 9 o C in Ba-122 bicrystal 34 . As a result, a superior inter-grain J c can be obtained for HP900 tapes. Secondly, the electrical resistivity-temperature curves for HP samples display a high ratio of room-temperature and normal-sate resistivity 16, 17 . EBSD images further confirm that the small grains (<500 nm) are greatly reduced in HP900 samples compared to HP850 tapes. Therefore, the good grain connection is considered to be another origin of the J c enhancement. Consequently, large J c up to showing clean GBs and a high density of dislocations (marked as red arrows)
